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Members of the pyrokinin/PBAN/diapause induction insect neuropeptide family 
share the commen C-terminal pentapeptide FXPRLamide (X=G, S, T, V) and have been 
isolated from such diverse sources as the cockroach, com earworm, silkworm, armyworm 
and gypsy moth. Although the first member of the.family, leucopyrokinin (LPK), was 
isolated on the basis of its ability to stimulate spontaneous contractions of the isolated 
cockroach hindgut, other pyrokinins have been associated with such diverse physiological 
activities as pheromone biosynthesis, melanization, oviduct contraction and 
developmentally-related induction of diapause and pupariation. NMR and molecular 
modeling studies on an active rigid, conformationally-restricted analog provided evidence 
that a beta turn over residues XPRLamide is a major conformational component of 
theinteraction between the pyrokinins and their receptors. Pseudopeptide analogs 
containing carbocyclic analogs of Pro mimic the turn structure of the pyrokinin active 
core region and retain significant biological activity in several bioassay systems. A 
pseudotetrapeptide containing the ball-shaped carborane structure demonstrates strong 
activity in hindgut contractile, pheromone biosynthesis, diapause and pupariation 
induction assays. This amphiphillic analog elicits pheromone biosynthesis following 
topical application to the abdominal surface of the corn earworm moth. 

The allatostatins inhibit production of juvenile hormone (JH), sesquiterpenoids 
released by the. corpora cardiaca that play a central role in insect metamorphosis and 
reproduction. The presence of JH is required for the maintenance of larval characteristics, 
whereas its absence triggers the transition to the adult form of the cockroach Diploptera 
punctata. NMR and molecular dynamics analysis of active cyclic and linear allatostatin 
analogs containing conformationally-restricted components such as the indane, 
cyclopropyl and benzodiazepine ring systems provide strong evidence for the 
involvement of a turn in the C-terminal pentapeptide core region during successful 
allatostatin/receptor interaction. . 

Knowledge of the active conformation of these and other insect neuropeptide 
families can aid in the development of peptidomimetic analogs of insect neuropeptides 
capable of disrupting the physiological systems that the peptides help to regulate in 
insects. Peptidase-resistant mimetic peptide analogs can be of utility to 
neuroendocrinologists studying the mechanisms by which neuropeptides operate and/or 
involved in the development of novel pest insect management strategies. 
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